objective Half of the TB patients in India seek care from private providers resulting in incomplete notification, varied quality of care and out-of-pocket expenditure. The objective of this study was to describe the characteristics of TB patients who remain outside the coverage of treatment in public health services.
Introduction
With a TB (tuberculosis) incidence rate of 211 per 100 000 population, India has the largest number of incident TB cases globally [1] . The Revised National Tuberculosis Control Program (RNTCP), which was launched in 1997 and achieved nationwide coverage in March 2016, aims to achieve universal access to affordable and quality care for all TB patients in the country [2] . However, studies have estimated that 40-53% of TB patients in India are treated in the private sector [3, 4] .
In India, health care services are provided by a multitude of agencies in the public, private and voluntary health sectors. The public sector provides services in rural areas through a three-tier system of sub-centres, primary health centres and community health centres and in urban areas through the urban health centres and hospitals run by local government bodies. The private sector is a major provider of curative health services in the urban areas. For tuberculosis, the government provides free diagnostic and treatment services through its national programme, the RNTCP, which has more than 16 000 microscopy centres and more than 600 000 DOTS (Directly Observed Treatment, Short-course) providers. Although private and NGO (Non-Government Organization) sectors can also participate in case finding and treatment activities under the public-private partnership initiative under RNTCP, treatment in the private sector usually entails out-ofpocket expenditure for diagnosis and treatment [5] . In spite of the fact that tuberculosis has been a notifiable disease since 2012, many patients treated in the private sector are not notified to the national surveillance system [1, 6] , leading to an underestimation of the burden of disease. For patients, the quality and standards for appropriate treatment regimens in the private sector are often inadequate and varied [7] [8] [9] [10] .
Considering these implications, we analysed the data collected during the National Family Health Survey -4 (NFHS-4) to understand the characteristics of the TB patients who remain outside the coverage of treatment in public health services. The number and characteristics of these missed cases will help policy makers to understand the magnitude and nature of TB as a public health problem and provide insights for linking these patients to the national programme.
Materials and methods
We obtained the data for this study from the NFHS -4, a large-scale, multi-round survey conducted in a nationally representative probability sample of households covering all 640 districts in 29 states and 7 union territories throughout India [11] . This cross-sectional survey was conducted in 2015-16 and was designed along the lines of the Demographic and Health Surveys for collecting demographic, socioeconomic and health information [12] . The sample is a stratified two-stage sample with an overall response rate of 98%. The analysis presented here focuses on persons who self-reported TB in the household in response to survey questions.
Dependent variable
In NFHS-4, trained interviewers visited the households in the representative sample and any adult member of the household who was capable of providing information for the Household Questionnaire served as the respondent. Generally, questions were asked to a single individual, but if necessary the interviewer consulted other members of the household for specific information [12] . The following questions were asked to the respondent about persons suffering from tuberculosis in the household:
Any usual resident who suffers from tuberculosis?
Has he/she received medical treatment for the tuberculosis? If yes, where did he/she go for treatment?
The response options were categorised as: Not receiving treatment; receiving treatment from public sector only, receiving treatment from private health sector only, receiving treatment from both public and private sector and don't know.
The data about the diagnosis of TB and how the patient received treatment were collected during the household survey without any cross-checking documentation from the public/private sector, as this was not within the scope of standard NFSH-4 data collection methods. The dependent variables were 'treatment sought' and 'type of health service provider' from which treatment was sought for tuberculosis.
Independent variables
The independent variables considered in this study were age, gender [male, female], education [no education, primary, secondary, higher education], wealth index [poorest, poorer, middle, richer, richest], residence [urban, rural] , household structure [nuclear, non-nuclear] and type of health service provider from where the household members generally seek treatment. For type of health service providers where household members generally go for treatment, 'NGO/Trust Hospital clinic, private health sector' were grouped into 'others' group and compared with 'public health sector'. The reasons for not generally seeking care from public health services were considered.
Data collection
The survey was conducted using an interviewer-administered questionnaire in the native language of the respondent [12] . The questionnaires were pretested and the field staff involved in data collection were trained. Multiple levels of monitoring and supervision of the fieldwork, use of Computer Assisted Personal Interviewing, daily transfer of field data to the nodal agency, extensive data quality checks and provision of real-time feedback to field agencies ensured data quality.
Statistical analysis
Analysis was conducted with Statistical Package for Social Sciences, version 21 (IBM SPSS Statistics, Armonk, NY, USA). Descriptive statistics such as frequency and proportions were calculated. Variance Inflation Factors (VIF) were used to assess multicollinearity of the independent variables. As all independent variables had VIF <2, they were included in the model. Logistic regression analysis was conducted to assess the relationship between treatment-seeking practices and the independent variables. Independent variables which showed a significant association (P < 0.05) on univariate regression were included in multivariate regression analysis. Unadjusted and adjusted odds ratio with 95% confidence intervals are reported. The pattern of treatment seeking in patients belonging to households not generally seeking treatment from public health services according to reasons was assessed using chi square test and odds ratio with 95% confidence intervals. In the survey, as certain states and categories of households were oversampled, household weights were used to restore the representativeness of the sample. The estimation of confidence intervals takes into account the effects of the complex sample design.
Ethical considerations
NFHS data are available for download through Demographic Health Survey (DHS) data distribution system. All DHS datasets are free to download and use after registration. The protocol for the NFHS-4 survey was approved by the IIPS Institutional Review Board and the ICF Institutional Review Board. Each respondent's informed consent for participation in the survey was obtained. The results presented in this study are based on the analysis of existing survey data which do not contain patients' name and other identifying information.
Results
A total of 8696 self-reported TB cases were identified among 2 821 818 usual residents in the households covered during the survey [prevalence of self-reported TB: 308.17/100 000 population (95% CI: 309.44-310.55/ 100 000 population)]. Table 1 describes the profile of the self-reported TB patients.
The prevalence of self-reported TB ranged from 50.46 to 837/100 000 population among the states and union territories. (Figure 1 ). More than 40% of the patients with self-reported TB in Bihar, Uttar Pradesh, Jharkhand and Andhra Pradesh were outside coverage of treatment in public health services ( Figure 2 ). There were two groups of tuberculosis patients who remained outside of the coverage of treatment under public health services. The first group was those patients who were not taking any treatment for TB and the other group was of TB patients accessing care from private health service providers. Patients who reported to be accessing treatment from 'both public and private health services' and patients accessing treatment from 'public health services only' were categorised as taking treatment from 'public health services' (N = 5323). Table 2 compares the characteristics of patients who were not taking any treatment with those taking treatment from public health services. Unadjusted logistic regression found age, sex, education, wealth index and place where household members generally go for treatment to be significantly associated with not accessing TB treatment. Adjusted odds ratio shows that compared to patients in the age group 21 to 30 years, patients aged <10 years (OR = 3.43; 95% CI = 1.52-7.77; P = 0.00) and 31-40 years (OR = 1.67, 95% CI = 1.05-2.65)] were more likely to not access TB treatment; patients with no/preschool education were 1.82 times (OR = 1.82; 95% CI = 1.10-3.01; P = 0.02) more at risk of not accessing TB treatment; those in the poorest wealth index (OR = 1.86; 95% CI = 1.01-3.34; P = 0.04) and patients from households which generally seek care from health care services other than public health services (OR = 1.69; 95% CI = 1.26-2.26; P = 0.00) were more likely to not seek TB treatment from public health services. Table 3 compares the characteristics of private TB patients to those of public sector patients. Unadjusted logistic regression shows age, gender, education, wealth index, household structure and place where household members generally go for treatment were significantly associated with type of health care provider. Adjusted regression analysis shows that compared to patients >60 years, children <10 years (OR = 2.39; 95% CI = 1.62-3.53; P = 0.00) were two times more likely to seek treatment from private service providers. Female patients (OR = 1.29; 95% CI = 1.11-1.50; P = 0.001) and those with secondary (OR = 1.22; 95% CI = 1.02-1.48; P = 0.03) and higher education (OR = 1.82; 95% CI = 1.11-2.98; P = 0.02) were more likely to seek treatment from private providers. Patients from households which generally reported to seek care from providers other than public health services were 4.6 times more likely (OR = 4.56; 95% CI = 3.95-5.27; P = 0.00) to seek TB care from private providers.
A total of 4524 TB patients belonged to households not generally accessing treatment from public health services for other illnesses. Table 4 describes the pattern of treatment seeking according to reasons for generally not accessing treatment from public health services among these patients. The reasons 'no nearby facility' and 'poor quality of care' showed significant association with TB treatment-seeking practices. Patients from households reporting 'no nearby facility' as a reason for not generally seeking treatment from public health services were 1.37 times (OR = 1.37; 95% CI = 1.21-1.54; P = 0.00) more likely to seek TB treatment from public health services than patients from households not reporting this reason. Patients from households reporting 'poor quality of care' as a reason for not generally seeking treatment from public health services were 1.44 times (OR = 1.45; 95% CI = 1.28-1.63; P = 0.00) more likely to remain outside the coverage of TB treatment in public health services. The other reasons did not show any significant association with the TB treatment-seeking practices.
Discussion
In this analysis of NFHS data, 39% of the TB patients were outside the coverage of treatment under public health services with 35% reported to be taking care from the private sector. However, of the total 1 754 957 cases notified under RNTCP in the year 2016, only 19% were notified from private sector [13] . Our results suggest that there may be a large underestimate of TB cases who are never notified by the private health sector. The prevalence of TB in this study was 316/100 000 population. Other studies and reports have reported a prevalence rate of TB ranging from 195 to 390 cases per 100 000 population [3, 14, 15] . Comparing these prevalence rates and the current notification rates of 135 cases/100 000 [13] , it is estimated that nearly 34% of the estimated cases that is nearly a million TB patients may be outside the care under RNTCP. This extrapolation matches with our estimates of 35% TB patients who remain outside TB care in public health services and other estimates of under-reported TB cases based on pharmacy sales [5] , and strengthens the evidence that surveillance efforts must expand to accurately reflect TB disease burden. RNTCP is scheduled to release results of a nationwide TB prevalence survey in 2018/2019, which may define the current burden more accurately. TB patients reported to be not accessing any treatment (3%) are patients who could have been diagnosed in the public/private sector but were not accessing any treatment during the survey. These patients can be classified as initial defaulters/pre-treatment lost to follow-up or treatment defaulters. The proportion of initial default ranges from 4% to 38% [16] [17] [18] [19] . Initial defaulters are infectious and experience high morbidity and mortality [20, 21] . Treatment default for new and previously treated TB patients under RNTCP is 5% and 11% respectively [13] . There could be an underestimation of this group in our study due to social desirability bias in which respondents may have not reported about TB patients not taking any treatment. In our study, factors significantly associated with this group were patient's age, educational status, wealth index and type of health services from where treatment was sought for other illnesses. Other studies too have reported age, illiteracy, and poor socioeconomic status as risk factors for default [16, [22] [23] [24] [25] . There is a need to focus on this high-risk group with enhanced counselling and follow-up services to retain them in the treatment network.
Younger age, female gender and higher education were significantly associated with accessing treatment from private health sector. These groups of patients are likely to be under-reported in the surveillance system under RNTCP. In a study from Kerala in which women were less likely to participate in Directly Observed Treatment (DOT), social stigma was identified to be the most common reason for non-participation among women, indicating the programme's perceived lack of confidentiality and fear of social stigma and rejection [26] . Of note, parents of children were more than twice as likely to seek care outside of the public health services. Diagnosing childhood TB is difficult and studies have shown that healthseeking behaviour and associated delays can impact treatment initiation [27] . A recent study in Delhi described an association between first provider and number of providers seen with regard to the health system delay in seeking care for childhood tuberculosis [28] . Specific interventions aimed at encouraging adults to bring their children into the RNTCP for care may help to close the gap.
There was no significant association between wealth index and type of health service provider for TB treatment with 46% of the patients in richest wealth index and 36% of patients in lower wealth indices seeking care from the private sector. This entails out-of-pocket expenditure for TB patients irrespective of their socioeconomic status.
The strongest statistically significant finding of our study, the odds of seeking treatment outside of the public health services being four times as high for households generally seeking care in the private sector, indicates that this population is following a pattern of care-seeking behaviour. Care-seeking behaviour is notoriously complex, and changing it will require strategic efforts for streamlining patients into the national programme.
The pattern of treatment seeking for TB according to the reasons for not generally accessing treatment from public health services is interesting. A significant proportion of patients from households which perceived 'no nearby facility' to be a reason for not accessing treatment from government health facility for other illnesses were accessing treatment for TB from public health services. This highlights the success of the RNTCP strategy in which DOT services are provided near patients' residence ensuring proximity and convenience [29] . Patients from households reporting poor quality of services to be the reason for not utilising government health facilities were more likely to remain outside the coverage of TB treatment in public health services. In a study among TB patients attending a private hospital in Mumbai, 68% reported reservations about the quality of health care in government hospitals, general lack of trust in government services, lack of attention, long waits, poor hygiene and suspect quality of drugs [30] . Our analysis shows that the decentralised DOTS services have been successful in overcoming barriers such as distance, non-availability of health personnel and waiting time related to public health services but the perception of poor quality of care continues to be a major barrier for improving the coverage of treatment for TB under public health services. TB patients switch from one health service provider to another during the course of treatment [31, 32] . Although this aspect was not captured in this cross-sectional survey, 7% of the TB patients were found to be accessing care from both private and public health services. Studies need to be conducted to understand the reasons for accessing treatment from multiple health care providers.
The data about the diagnosis of TB and the treatment seeking were collected during the household survey without cross-checking of source documentation from the public/private sector. During the NFHS-4 survey, any adult member of the household served as the respondent. This suggests that during NFHS-4, TB data would have been reported only if the respondent was aware of the TB case in the household and willing to identify a TB case. As other details of treatment were not asked during the survey, the study could not identify if any patients who were taking care from the private health sector were enrolled for DOTS under public-private partnership initiative of RNTCP [33] . These factors can cause an underestimation of TB prevalence and misclassification of type of health service providers from whom TB treatment was being sought.
Despite these limitations, the study provides insights towards the intense efforts that will be required to involve the private health sector in accurate surveillance and linking patient groups requiring targeted interventions to the national programme.
Conclusion
Enhanced counselling and follow-up services for patients with low socioeconomic status who are at high risk of default will ensure their retention in the treatment network. Considering the large proportion of TB patients being managed in the private sector, it is imperative that the public-private initiative under RNTCP is strengthened along with the notification and surveillance systems. Improving the quality of public health services in general along with their perception in the community and ensuring patient confidentiality will help improve the coverage of TB treatment in public health services.
